
Year 11 Revision booklet
Physics

Easter holidays Revision
Instructions:

Use the knowledge organizer to help you answer the 
questions on the revision sheets. 



There are 8 main stores of
energy:
• magnetic
• internal (thermal)
• chemical
• kinetic
• electrostatic
• elastic potential
• gravitational

potential
• nuclear.

Types of Energy

In each of these examples, energy is transferred by one of the 
following four types of energy transfer:
• mechanical work - a force moving an object through a 

distance
• electrical work - charges moving due to a potential 

difference
• heating - due to temperature difference caused electrically 

or by chemical reaction
• radiation - energy tranferred as a wave, eg light and 

infrared - light radiation and infrared radiation are emitted 
from the sun

Transferring Energy by conduction

The amount of energy stays
the same or is said to be
conserved. This fact is known
as the Principle of
Conservation of Energy.
Principle of Conservation of
Energy: Energy can neither be
created nor destroyed, but
can be changed from one
form to another.

Conservation of
Energy

Calculating Kinetic Energy

Calculating elastic potential energy

Calculating GPE

Calculating Work Done

Calculating Power

Calculating Efficiency

Calculating SHC

All metals are good conductors. When one end 
of a metal rod is put into a fire, the energy 
from the flame makes the ions in the rod 
vibrate faster. Since the ions in the solid metal 
are close together, this increased vibration 
means that they collide with neighbouring ions 
more frequently. Energy is passed on through 
the metal by these collisions, transmitting the 
energy. More frequent collisions increase the 
rate of transfer.

Transferring Heat Energy

1. Place a small beaker into a larger beaker.
2. Fill the small beaker with hot water from a kettle.
3. Put a piece of cardboard over the beakers as a lid. The lid

should have a hole suitable for a thermometer.
4. Place a thermometer into the smaller beaker through the

hole.
5. Record the temperature of the water in the small beaker and

start the stopwatch.
6. Record the temperature of the water every 2 minutes for 20

minutes.
7. Repeat steps 1-6, each time packing the space between the

large beaker and small beaker with the chosen insulating
material.

Insulation Required Practical

1. Place the immersion heater into the central hole at the top of the block.
2. Place the thermometer into the smaller hole and put a couple of drops of oil

into the hole to make sure the thermometer is surrounded by hot material.
3. Fully insulate the block by wrapping it loosely with cotton wool.
4. Record the temperature of the block.
5. Connect the heater to the power supply and turn it off after ten minutes.
6. After ten minutes the temperature will still rise even though the heater has

been turned off and then it will begin to cool. Record the highest
temperature that it reaches and calculate the temperature rise during the
experiment.

SHC Required Practical

Radiation is a method of heat transfer that does not
rely upon any contact between the heat source and
the heated object as is the case with conduction and
convection. Heat can be transmitted through empty
space by thermal radiation often called infrared
radiation. This is a type electromagnetic radiation .

Radiation

When a fluid, such as air or a liquid, is heated and then
travels away from the source, it carries the thermal
energy along. This type of heat transfer is called
convection. The fluid above a hot surface expands,
becomes less dense, and rises

Convection

The energy stored when like poles 
are pushed closer together or when 
unlike poles are pulled further 
apart. 

Energy Stores A thermal insulator is something that prevents
heat from moving from one place to another.
There are 3 main ways that heat can travel:
convection, conduction, and radiation. Typically
the phrase 'thermal insulator' refers to a
material that blocks conduction.

Insulation



How does the thermos flask
work? A thermos then goes
one step further. The glass
is silvered (like a mirror) to
reduce infrared radiation.
The combination of a
vacuum and the silvering
greatly reduces heat
transfer by convection,
conduction and radiation. ...
All the thermos is doing is
limiting heat transfer
through the walls of the
thermos.

Thermos Flask

Wind is produced as a result of giant
convection currents in the Earth's atmosphere,
which are driven by heat energy from the Sun.
This means that the kinetic energy in wind is a
renewable energy resource - as long as the
Sun exists, the wind will too.
Wind turbines use the wind to drive turbines
directly. They have huge blades mounted on a
tall tower. The blades are connected to a
'nacelle', or housing, which contains gears
linked to a generator. As the wind blows, it
transfers some of its kinetic energy to the
blades, which turn and drive the generator.
Several wind turbines may be grouped
together in windy locations to form wind
farms.

Wind Power

Like tidal barrages, hydroelectric power
(HEP) stations use the kinetic energy in
moving water. Often, the water comes
from behind a dam built across a river
valley. The water high up behind the dam
contains gravitational potential energy.
This is transferred to kinetic energy as the
water rushes down through tubes inside
the dam. The moving water drives
electrical generators, which may be built
inside the dam.

Hydroelectricity

Huge amounts of water move in and out of
river mouths each day because of the tides.
A tidal barrage is a barrier built over a river
estuary to make use of the kinetic energy in
the moving water. The barrage contains
electricity generators, which are driven by
the water rushing through tubes in the
barrage.

Tidal Power

The water in the sea rises and falls because
of waves on the surface. Wave machines use
the kinetic energy in this movement to drive
electricity generators.

Wave Power
In some places, the rocks are hot, but no
hot water or steam rises to the surface. In
this situation, deep wells can be drilled
down to the hot rocks and cold water
pumped down. The water runs through
fractures in the rocks and is heated up. It
returns to the surface as hot water and
steam, where its energy can be used to
drive turbines and electricity generators.
The diagram shows how this works.

Geothermal Energy

Solar panels do not generate electricity, but
rather they heat up water. They are often
located on the roofs of buildings where they
can receive heat energy from the Sun.
• Cold water is pumped up to the solar

panel, it heats up and is transferred to a
storage tank.

• A pump pushes cold water from the
storage tank through pipes in the solar
panel. The water is heated by heat
energy from the Sun and returns to the
tank. In some systems, a conventional
boiler may be used to increase the
temperature of the water.

Solar Heating

We can use the process of anaerobic
decay or decomposition to provide us
with fuel. Together the methane and
carbon dioxide produced are called
biogas. This is a source of renewable
energy. Biogas generators are large
vessels in which animal waste or specially
grown crops such as maize are allowed to
anaerobically digest. If domestic waste is
used as a source of methane, this also
reduces the volume of domestic waste
added to landfill sites.

Biogas

The main nuclear fuels are uranium and plutonium. In a nuclear
power station, nuclear fuel undergoes a controlled chain
reaction in the reactor to produce heat - nuclear energy is
converted to heat energy:
• heat is used to change water into steam in the boiler
• the steam drives the turbine (heat to kinetic energy)
• this drives the generator to produce electricity - kinetic to

electrical energy

Nuclear Power

A fossil fuel power station is a thermal power station which burns a
fossil fuel, such as coal or natural gas, to produce electricity. Fossil
fuel power stations have machinery to convert the heat energy of
combustion into mechanical energy, which then operates an
electrical generator.

Generating Electricity from Fossil Fuels



P1 Energy
AQA Trilogy

An object with a mass of 5kg is dropped from 
a height of 10m, work out the speed with 
which it hits the ground

(GPE = KE)

Calculate the kinetic energy of an object with 
mass of 50kg and is moving at a speed of 
10m/s

Write the equation for calculating kinetic
energy

What does each letter stand for?

Describe the  energy transfers:
• Bringing water to a boil in an electric 

kettle

• An object being propelled upwards

• A car braking

Work out the GPE of an object that has a 
mass of 2kg lifted though a height of 1.5m 
with a gravitational field strength of 9.8N/kg

Write the equation used to working out GPE 
(gravitational potential energy)

What does each letter stand for?

Write the equation for calculating work done

What does each letter stand for?

Calculate the work done when a force of 10N 
moves an object 2m

Calculate the energy stored in a spring when 
it is extended by 6cm. The spring has a 
constant of 150N/m

Check your units!

Write the equation for working out elastic 
potential

What does each letter stand for?

Write the two  equations for working out 
power

What does each letter stand for?

Machine A lifts a load of 100N through a 
height of 4m in 10s
Machine B lifts a load of 150N through a 
height of 3m in 15s
Which has more power?

Show your workings

RPA 14: Determining SHC
Calculate the energy change when a 
hot water bottle containing 1kg of water 
cools from 80°C to 30°C ( the SHC of water is 
4200J/kg°C)

Write the equation for calculating the 
change in thermal energy

What does each letter stand for?

The 8 energy 
stores



P1 Energy
AQA Trilogy

Describe conduction

What is meant by thermal conductivity?

Describe convection List how energy resources can be used

Define the term Watt

Calculate the energy transfer if a 60W 
lightbulb is on for 100s

Write the  2 equations for calculating energy 
efficiency

What is a renewable energy resource?

Can you name 7?
•

•

•

•

•

•

•

What is a non-renewable energy resource?

Name 3:
•

•

•

Describe the law of conservation in a closed 
system

A motor in a remote controlled car transfers 
300J of energy to the cars energy stores. 
225J are transferred to the cars kinetic 
energy stores. Calculate the efficiency of the 
motor

Describe how global warming occurs

Describe how acid rain forms

Give examples of other environmental 
problems associated with using non-
renewable fuels

Describe ways of reducing unwanted energy 
transfers

A blender is 70% efficient. If has a total input 
power of 600W. Calculate the useful power 
output

Describe ways to increase the efficiency of 
an energy transfer

Give examples of ways you can insulate your 
house



Some circuit symbols used in schematic diagrams are
shown below. A straight line is used to represent a
connecting wire between any two components of the
circuit. An electrical device that offers resistance to the
flow of charge is generically referred to as a resistor and
is represented by a zigzag line.

Circuit Diagrams Calculating Power

Calculating Energy

Calculating Charge

Calculating Resistance

A series circuit is a
closed circuit in which
the current follows
one path, as opposed
to a parallel circuit
where the circuit is
divided into two or
more paths. In a series
circuit, the current
through each load is
the same and the total
voltage across the
circuit is the sum of
the voltages across
each load.

Series Circuit

A parallel
circuit is a
closed circuit in
which the
current divides
into two or
more paths
before
recombining to
complete the
circuit. Each
load connected
in a separate
path receives
the full circuit
voltage, and
the total circuit
current is equal
to the sum of
the individual
branch
currents.

Parallel Circuit

If the current flows in only one direction it is called direct current, or d.c. Batteries and cells
supply d.c. electricity, with a typical battery supplying maybe 1.5V. The diagram shows an

oscilloscope screen displaying the signal from a d.c. supply.
If the current constantly changes direction, it is called alternating current, or a.c.. Mains
electricity is an a.c. supply, with the UK mains supply being about 230V. It has
a frequency of 50Hz (50 hertz), which means it changes direction, and back again, 50
times a second. The diagram shows an oscilloscope screen displaying the signal from an
a.c. supply.

ACDC

A fuse provides a built-in fail-safe to the electrical circuit
for a device. The fuse contains a thin wire that will melt
if the current gets too high. If there is a fault that causes
the casing of the device to become live, a large current
will flow through the low-resistance earth wire. This
high current will cause the fuse to melt.

Fuses

Features of 
a plug

Function

Outer 
insulation

All three wires in the cable are bundled together and there is extra plastic insulation 
wrapped round them all for safety

Cable grip This holds the cable tightly in place so that wires do not become loose

Live wire Copper wire coated with brown plastic along which the current enters the device

Fuse
A glass or ceramic canister containing a thin wire that melts if the current gets too 
high

Neutral 
wire

Copper wire coated with blue plastic that also connects to the cable in the wall and 
completes the circuit

Earth wire
Copper wire coated in striped plastic that provides a path for current to flow from 
the case of the device to the ground if there is a fault

Electricity is transferred from power
stations to consumers through the wires
and cables of the National Grid. When a
current flows through a wire some energy is
lost as heat. The higher the current, the
more heat is lost. To reduce these
losses, the National Grid transmits
electricity at a low current. This needs a
high voltage. However, this is unsafe for
domestic use so it goes through a step-
down transformer before it reaches our
homes to 230V.

National Grid

The Plug

The plug contains 3 main wires: Live,
neutral and Earth. The Earth has a
really low resistance and only carries a
current when the device is faulty. It
leads to the fuse.

Current, Potential difference and resistance

Current, measured in Amps (A), is the flow of electrons. It is always the same in series,
however, in parallel it divides across the branches. Potential different, measured in Volts (V), it
the difference in the ‘push’ the electrons have at two different points. It is the same in parallel,
however, it divides across components in series. Resistance is slowing the flow of electrons, in
series the sum of all resistors equals the total resistance. However in parallel, the sum of the
total resistance is less than the lowest resistor.



P2 Electricity
AQA Trilogy

Write the equation for calculating charge 
flow

What do the letters stand for?

A battery charger passes a current of 2.0 A 
through a cell over a period of 2.5 hours. 
How much charge is transferred to the cell?

RPA 15: Resistance
How does increasing a length of wire 
affect the resistance in a circuit?

Draw the symbols for the following:

Lamp                              Voltmeter

Ammeter                      Fuse

Diode                            LED

Write the equation for calculating potential 
difference

What do the letters stand for?

A 4 Ω resistor in a circuit has a potential 
difference of 6.0V across it. What is the 
current through the resistor?

You’ll need to rearrange the equation

RPA 15: Resistance
Describe  the difference between 
resistance in a series and parallel circuit.

Draw the symbols for the following:

Resistor

Variable resistor

Thermistor

LDR

How does the resistance of a thermistor 
change as temperature increases?

Give a use of a thermistor

How does the resistance of an LDR change as 
light intensity increases?

Give a use of an LDR

RPA 16: I-V characteristics
Describe the resistance through an 
ohmic conductor

Define the term electric current Draw a series  circuit diagram that consists of 
2 cells and a lamp and show the set up to 
measure current going through the circuit 
and voltage across the lamp

RPA 16: I-V characteristics
Describe the resistance through a 
diode

RPA 16: I-V characteristics
Describe the resistance through a 
filament lamp



P2 Electricity
AQA Trilogy

For components connected in series:
The current through each component is the 
_________

The total potential difference of the power 
supply is ___________ between the 
components

The total resistance of two components is 
the _______ of each  component

Rtotal= R1 + R2

For components connected in parallel:
The total current through  the whole circuit 
is the _______ of the currents through the 
separate components

The potential difference  across each 
component is  the ________

The total resistance of two components is  
_______ than  the resistance of the smallest 
individual resistor

A 600W microwave is used for 5 minutes. 
How long would a 750W microwave take to 
do the same amount of work?

Energy transfer (J) = Power (W) x time (s)

Draw a parallel circuit with 2 cells and 3 
lamps that can be switched on and off 
independently

Series circuit Parallel circuit The motor in an electric toothbrush is 
attached to a 3 V battery. 140 C of charge 
passes through the circuit as it is used. 
Calculate the energy transferred. 

Energy transferred (J) = Charge flow (Q) x pd (V)

For the circuit diagram, calculate the 
current passing through the circuit.

Two 12V cells are connected in series with 
three resistors. 2Ω, 5Ω and 7Ω. Calculate the 
current through the circuit.

Write the two equations to work out power Why is the national grid an efficient way to 
transfer energy?

Mains electricity
Is it ac or dc?

What is the frequency?

What is the voltage?

Describe the difference between ac and dc 

Write the colour  and function of the wires 
below:

Live wire

Neutral wire

Earth wire

Label the diagram of a 3 pin plug Describe the role of:
Step up transformers

Step down transformers



P3 Particle model
AQA Trilogy

Write the equation used to calculate 
density

A cube has edges of length 1.5cm and 
an average density of 3500kg/m3 What 
is its mass?

Check your units!

RPA 17: Density
Describe how to find the  density 
of an irregularly shaped object

Draw particle diagrams for:

solid               liquid                 gas

Describe how mass is conserved as a 
substance changes state from solid
liquid  gas

Write the equation for working out 
change in thermal energy

Calculate the change in thermal energy 
when 2kg of water is heated from 20oC 
to 80oC

Define the terms:
internal energy

Specific heat capacity

Specific latent heat

Explain why changing the temperature
of a fixed volume of gas, changes the 
pressure.

Write the equation for working out 
energy for a changing state

The specific latent heat of vaporisation 
for water (boiling) is  2260000 J/kg. How 
much energy is needed to completely 
boil 1.50kg of water at 100oC

Describe the heating graph Describe the cooling graph Explain why there are flat parts on the 
heating and cooling graphs

Describe the movement of particles in a 
gas

Pressure and volume are inversely 
proportional. That means that as 
volume goes up pressure goes 
____________



Atomic Structure

Atoms are the basic building
blocks of ordinary matter.
Atoms can join together to
form molecules, which in
turn form most of the objects
around you. Atoms are
composed of particles called
protons, electrons and
neutrons.

The Plum Pudding Model is a
model of atomic structure
proposed by J.J. Thomson in the
late 19th century. Thomson had
discovered that atoms are
composite objects, made of pieces
with positive and negative charge,
and that the negatively charged
electrons within the atom were
very small compared to the entire
atom.

Plum Pudding Model

Niels Bohr adapted Ernest Rutherford's nuclear model. Bohr did
calculations that led him to suggest that electrons orbit the nucleus in
shells. The shells are at certain distances from the nucleus. Further
experiments led to the idea that the nucleus contained small particles,
called protons. James Chadwick found evidence for the existence of
particles in the nucleus with mass but no charge. These particles are called
neutrons. This led to another development of the atomic model, which is
still used today.

Atomic Theory

Discovery of the nucleus

In 1909 Ernest Rutherford designed an experiment to test the plum
pudding model. In the experiment, positively charged alpha particles were
fired at thin gold foil. Most alpha particles went straight through the foil.
But a few were scattered in different directions.
This evidence led Rutherford to suggest a new model for the atom, called
the nuclear model. In the nuclear model:
• the mass of an atom is concentrated at its centre, the nucleus
• the nucleus is positively charged

Atomic Structure

Electrons in shells. Electrons in atoms occupy energy
levels, also called electron shells, outside the nucleus
. Different shells can hold different maximum
numbers of electrons. The electrons in an atom
occupy the lowest available energy level first

Half-life is the time it takes for half of the unstable
nuclei in a sample to decay or for the activity of the
sample to halve or for the count rate to halve. Count-
rate is the number of decays recorded each second
by a detector, such as the Geiger-Muller tube.

Half Life

Radioactive materials in the environment, whether
natural or artificial, expose people to risks.
This can happen in two ways:
• The radiation from the material can damage the

cells of the person directly. This is damage by
irradiation.

• Some of the radioactive material can be swallowed
or breathed in. While inside the body, the radiation
it emits can cause damage. This is damage by
contamination.

Radioactive Contamination

Nuclear fission is the splitting of a large
atomic nucleus into smaller nuclei. In a
nuclear reactor , a neutron is absorbed
into a nucleus (typically uranium-235).
This causes the nucleus to become
uranium-236, which is violently unstable.
The entire nucleus splits into two large
fragments called 'daughter nuclei

Fission

Nuclear fusion involves a deuterium and a tritium
nucleus colliding and being forced together. Both
nuclei are positively charged and therefore will repel
each other. This is known as electrostatic repulsion.
The nuclei have to get very close in order to collide,
which is approximately a million millionth of a
millimetre. If the nuclei are moving very fast then
they can overcome the electrostatic repulsion. The
hotter a molecule is, the faster it will move and the
more likely it is to collide. For a nuclear fusion reactor
to work, the temperature and pressure would each
have to be very high.

Fusion

• Ionisation is useful for smoke detectors.
Radioactive americium releases alpha
radiation, which ionises the air inside the
detector. Smoke from a fire absorbs alpha
radiation, altering the ionisation and triggering
the alarm.

• Beta radiation is used for tracers and
monitoring the thickness of materials.

• Radiation is used in industry in detectors that
monitor and control the thickness of materials
such as paper, plastic and aluminium. The
thicker the material, the more radiation is
absorbed and the less radiation reaches the
detector. It then sends signals to the
equipment that adjusts the thickness of the
material.

• Gamma radiation is used in the treatment of
cancer, testing equipment and sterilising
medical instruments.

Uses of Radiation



P4 Atomic structure
AQA Trilogy

Describe the difference between the plum 
pudding and the nuclear model of an atom

What is an isotope? Describe Alpha decay and complete the 
nuclear equation

What is the approximate radius of an atom?

What is the approximate size of a nucleus?

Where in an atom are the neutrons and 
proton?
The number of protons = the number 
of_________
Atomic number is the number of _________
Mass number is the number of ________ + 
the number of _________
Isotopes have a different number of 
____________

Describe the following (include: penetration, 
range and ionising power)
Alpha particle (α)

Beta particle (β)

Gamma ray (Υ)

Describe Beta decay and complete the 
nuclear equation

Number of protons =

Number of neutrons =

Number of electrons =

Describe the conclusions made from the 
alpha particle scattering experiment

Define the term half-life

Give the unit for ‘activity’

What is the function of a Geiger-Muller 
tube?

Define the terms:
Contamination

Irradiation

Background radiation

How did Niels Bohr adapt the nuclear model
of the atom?

Graph showing half life The activity of a sample is 640 Bq. Calculate 
the final activity after two half-lives.



Calculating Momentum

Calculating Force

Calculating Acceleration

Calculating GPE

The quantity is either a vector or a scalar. These two categories
can be distinguished from one another by their distinct
definitions: Scalars are quantities that are fully described by a
magnitude (or numerical value) alone. Vectors are quantities that
are fully described by both a magnitude and a direction.

Scalar & Vector Quantities

A non-contact force is a force which acts on an object

without coming physically in contact with it. The most

familiar example of a non-contact force is a gravity, which

confers weight. In contrast a contact force is

a force applied to a body by another body that is
in contact with it.

Contact & Non-contact Forces

A resultant force is the single force and associated torque
obtained by combining a system of forces and torques acting
on a rigid body. The defining feature of a resultant force, or
resultant force-torque, is that it has the same effect on the
rigid body as the original system of forces.

Resultant Force

1. Position an air track on a bench with a bench pulley at one end and two light
gates above the track. Cut an interrupt card to a known length (such as 10 cm)
and attach it to an air track glider.

2. Connect the glider to a hanging mass by a string the length of the air track
passing over the bench pulley. Set the data logging software to calculate
acceleration.

3. Add 5 × 20 g slotted masses (0.98 N of force) to the end of the string.
4. Release the glider, then record the weight and acceleration.
5. Repeat steps 4 and 5 two more times, and calculate a mean value for the

acceleration.
6. Repeat steps 4 to 6, removing one of the slotted masses each time

Resultant Force Required Practical

Calculating Work

1. Secure a clamp stand to the bench using a G-clamp or a
large mass on the base.

2. Use bosses to attach two clamps to the clamp stand.
3. Attach the spring to the top clamp, and a ruler to the

bottom clamp.
4. Adjust the ruler so that it is vertical, and with its zero level

with the top of the spring.
5. Measure and record the unloaded length of the spring.
6. Hang a 100 g slotted mass carrier - weight 0.98 newtons

(N) - from the spring. Measure and record the new length
of the spring.

7. Add a 100 g slotted mass to the carrier. Measure and
record the new length of the spring.

8. Repeat step 7 until you have added a total of 1,000 g.

Elasticity Required Practical

Calculating Moments

A simple lever could be a solid beam laid across a pivot. As
effort is applied to rotate one end about the pivot. The
opposite end is also rotated about the pivot in the same
direction. This has the effect of rotating or lifting the load.
Levers, such as this one, make use of moments to act as a force
multiplier. They allow a larger force to act upon the load than is
supplied by the effort, so it is easier to move large or heavy
objects.

Leavers

As one gear turns, the other gear must also turn. Where the
gears meet, the teeth must both move in the same direction.
In the diagram, the teeth of both gears move upwards. This
means that the gears rotate in opposite directions.
The forces acting on the teeth are identical for both gears,
but their moments are different:
If a larger gear is driven by a smaller gear, the large gear will
rotate slowly but will have a greater moment. For example, a
low gear on a bike or car.
If a smaller gear is driven by a larger gear, the larger gear will
rotate quickly but will have a smaller moment. For example, a
high gear on a bike or car.

Gears

Liquid pressure is the increase in pressure
at increasing depths in a liquid. This
pressure increases because the liquid at
lower depths has to support all of the
water above it. We calculate liquid
pressure using the equation liquid
pressure = mass x acceleration due to g
density x depth in fluid.

Pressure in a Fluid

The atmosphere is a thin layer of air round the Earth.
The atmosphere gets less dense with increasing
altitude.
Air molecules colliding with a surface create
atmospheric pressure. The number of air molecules
above a surface decreases as the height of the surface
above ground level increases. So atmospheric pressure
decreases with an increase in height.

Atmospheric Pressure



Distance is a scalar quantity that refers to
"how much ground an object has
covered" during its motion. Displacement
is a vector quantity that refers to "how
far out of place an object is"; it is the
object's overall change in position.

Distance & Displacement

In a distance-time graph, the gradient of
the line is equal to the speed of the
object. The greater the gradient (and the
steeper the line) the faster the object is
moving.

Speed / Time Graphs

Newton's first law of motion -
sometimes referred to as the law of
inertia. An object at rest stays at rest
and an object in motion stays in motion
with the same speed and in the same
direction unless acted upon by an
unbalanced force.

Newton’s 1st Law

Newton's second law of motion can be
formally stated as follows: The
acceleration of an object as produced by
a net force is directly proportional to the
magnitude of the net force, in the same
direction as the net force, and inversely
proportional to the mass of the object.

Newton’s 2nd Law

Newton's third law is: For every action,
there is an equal and opposite reaction.
The statement means that in every
interaction, there is a pair of forces
acting on the two interacting objects.
The size of the forces on the first object
equals the size of the force on the
second object.

Newton’s 3rd Law

When an object is dropped, we can
identify three stages before it hits the
ground:
• At the start, the object accelerates

downwards because of its weight.
There is no air resistance. There is a
resultant force acting downwards.

• As it gains speed, the object’s weight
stays the same, but the air
resistance on it increases. There is a
resultant force acting downwards.

• Eventually, the object’s weight is
balanced by the air resistance. There
is no resultant force and the object
reaches a steady speed, called
the terminal velocity

Terminal Velocity

This is when: thinking distance is the
distance a vehicle travels in the time it
takes for the driver to apply the brakes
after realising they need to stop. braking
distance is the distance a vehicle travels
in the time after the driver has applied
the brake.

Stopping Distance

The law of momentum conservation can
be stated as follows. For a collision
occurring between object 1 and object 2
in an isolated system, the total
momentum of the two objects before the
collision is equal to the total momentum
of the two objects after the collision

Conservation of Momentum

The area under a velocity-time graph is a representation of the displacement. If
the area is over a time interval, then the displacement during that time interval
can be measured by the area under the graph bounded by the time interval

Velocity Time Graphs

When a force acts on an object, the object may change shape by bending,
stretching or compressing - or a combination of all three shape changes.
A change in shape is called deformation:

• elastic deformation is reversed when the force is removed
• inelastic deformation is not fully reversed when the force is removed -

there is a permanent change in shape.

Change of Shape

Spring constant is a measure of the stiffness of a spring up to its limit of
proportionality or elastic limit. The limit of proportionality refers to the point
beyond which Hooke's law is no longer true when stretching a material. The
elastic limit of a material is the furthest point it can be stretched or deformed
while being able to return to its previous shape. Once a material has gone
past its elastic limit, its deformation is said to be inelastic.

Limit of proportionality

A force or system of forces may cause an object to turn. A moment is the
turning effect of a force. Moments act about a point in a clockwise or
anticlockwise direction. The point chosen could be any point on the object,
but the pivot - also known as the fulcrum - is usually chosen.

Turning Forces



P5 Forces and their 
interactions
AQA Trilogy

Write the equation used to calculate 
weight of an object. (Give the units)

Write the equation to calculate work 
done. (give the units)

Write the equation that links Force, 
spring constant and extension. (give the 
units)

Giving examples, explain the difference 
between the terms vector and scalar.

Calculate the weight in Newtons of a 
5kg mass
a) On Earth (g= 9.8N/kg)

b) On the Moon (g = 1.6N/kg)

Calculate work done when a force of 
20N pushes an object 20cm.

(watch out for units!)

A spring is fixed at one end and a force 
of 1N is applied to the other end, 
causing it to stretch. The spring extends 
by 2cm.  Calculate the spring constant.

Giving examples, explain the difference 
between the terms contact and non-
contact forces

Calculate the resultant forces of the two 
vehicles below.

How many Nm are equal to 1J?

Explain why the temperature increases 
when two forces act opposite to 
eachother

What do the letters stand for in this equation 
and what are the units involved?

Given on Physics equation sheet

What is the difference between mass 
and weight?

What does this mean: W α m

What is the name of the apparatus used 
to measure weight?

Calculate the resultant force RPA 18: Investigating springs
Sketch what you would expect the 
graph to look like when investigating the 
effect of force on extension. 

What is meant by the limit of 
proportionality?

A spring with a spring constant of 
40N/m extends elastically by 2.5cm. 
Calculate the amount of energy stored 
in its elastic potential energy store. 



P5 Forces and their 
interactions
AQA Trilogy

Write the equation used to calculate 
speed (give the units)

Write the equation used to calculate 
acceleration (give the units)

What do the letters stand for in this 
equation and what are the units 
involved?

Given on Physics equation sheet

Are the following scalars or vectors?

Distance

Speed

Velocity

Displacement

A sprinter runs 200m in 25s. Calculate 
her speed.

A cat accelerates at 2.5m/s2 from 
2.0m/s to 6.0m/s. Calculate the time 
taken to do this.

(You’ll need to rearrange)

A van travelling at 23m/s starts decelerating 
uniformly at 2.0m/s2 as it heads towards a 
school 112m away. What will its speed be 
when it reaches the school?

What is the typical speed of :
Walking

Running

Cycling

Sound

Write the equation linking resultant 
force, mass and acceleration. (give the 
units)

(Newton’s second law)

Find the force  needed for 80kg man on 
a 10kg bike to accelerate at 0.25m/.s2.

RPA 19:  Investigating motion
Describe how you could use a light 
gate to measure the average speed of a 
trolley

Calculate the speed between 40 and 60s on 
the distance-time graph

Calculate the acceleration between 0 and 4 
seconds on the velocity-time graph

On the velocity- time graph calculate:
a) The distance travelled in the first 4 

seconds

b) The distance travelled between 4 
and 10 seconds

c) The total distance travelled

A 19:  Investigating motion
Diagram of set up



P5 Forces and their 
interactions
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What is meant by the term stopping
distance?

Write the equation that links
momentum, mass and velocity (give the 
units)

What is meant by the term conservation
of momentum?

What is meant by Newton’s First Law? Give examples of this that could cause a 
drivers reaction time to increase (be 
slower)

Calculate the momentum of a 60kg 
woman running at 3m/s

Explain what happens to air resistance as the 
speed of a car increases.

What is meant by Newton’s Second law? Write a brief method to explain how you 
can measure a person’s reaction time.

A boy has a mass of  30kg and a 
momentum of 75kg m/s. Calculate his 
velocity.

(You’ll need to rearrange)

What is meant by the term terminal 
velocity 

What are the factors that affect terminal 
velocity

What is meant by Newton’s Third Law?

Explain why you don’t move when you lean 
on a wall, even though you are exerting a 
force.

Give examples of this that could cause a 
braking distance to increase.

Explain why the temperature of the 
brakes increases when the brake pedal 
is pressed

Explain why an object falling through a 
fluid reaches terminal velocity



In a transverse wave, the particles of the medium move
perpendicular to the wave's direction of travel. This type of
wave gets its name from the fact that the particles move in a
direction transverse to the direction of the wave.

Transverse Waves

Sound waves and waves in a stretched spring are longitudinal
waves. P waves (relatively fast moving longitudinal seismic
waves that travel through liquids and solids) are also
longitudinal waves. In longitudinal waves, the vibrations are
along the same direction as the direction of travel.

Longitudinal Waves

1. Attach a string or cord to a vibration generator
and use a 200 gram (g) hanging mass and pulley
to pull the string taut as shown in the diagram.
Place a wooden bridge under the string near the
pulley.

2. Switch on the vibration generator and adjust the
wooden bridge until stationary waves can be
clearly observed.

3. Measure the length of as many half wavelengths
(loops) as possible, divide by the number of half
wavelengths (loops). This is half the wavelength,
doubling this gives the wavelength.

4. The frequency is the frequency of the power
supply.

5. Calculate the speed of the waves using: wave
speed = frequency × wavelength.

Investigating Waves

All waves will reflect off different
surfaces. This means that instead of
just passing into another medium, the
waves bounce back. You should be
familiar with the idea of light reflecting
off a flat (plane) mirror: The incoming
ray of light is called the incident ray.

Reflection

We have learned that refraction occurs
as light passes across the boundary
between two media. Refraction is
merely one of several possible
boundary behaviors by which a light
wave could behave when it encounters
a new medium or an obstacle in its path

Refraction

Electromagnetic waves are a form of energy waves that have
both an electric and magnetic field. Electromagnetic waves are
different from mechanical waves in that they can transmit
energy and travel through a vacuum. Electromagnetic waves are
classified according to their frequency.

EM Waves

Concave lens is thinner in the middle
than it is at the edges. This causes
parallel rays to diverge. They separate
but appear to come from a principle
focus on the other side of the lens.
In a ray diagram, a concave lens is
drawn as a vertical line with inward
facing

Concave Lens

A convex lens is thicker in the middle
than it is at the edges. Parallel light rays
that enter the lens converge. They
come together at a point called the
principal focus.

In a ray diagram, a convex lens is drawn
as a vertical line with outward facing
arrows to indicate the shape of the
lens. The distance from the lens to the
principal focus is called the focal length.

Convex Lens
An object that absorbs all radiation falling on it, at
all wavelengths, is called a black body. When a black
body is at a uniform temperature, its emission has a
characteristic frequency distribution that depends
on the temperature. Its emission is called black-
body radiation.

Black Body Radiation

One useful tool that is frequently used to depict
this idea is known as a ray diagram. A ray diagram is
a diagram that traces the path that light takes in
order for a person to view a point on the image of
an object. On the diagram, rays (lines with arrows)
are drawn for the incident ray and the reflected
ray.

Ray Diagrams



1. Set up the ripple tank as shown in the diagram
with about 5 cm depth of water.

2. Adjust the height of the wooden rod so that it
just touches the surface of the water.

3. Switch on the lamp and motor and adjust until
low frequency waves can be clearly observed.

4. Measure the length of a number of waves then
divide by the number of waves to record
wavelength. It may be more practical to take a
photograph of the card with the ruler and take
measurements from the still picture.

5. Count the number of waves passing a point in
ten seconds then divide by ten to record
frequency.

6. Calculate the speed of the waves using: wave
speed = frequency × wavelength.

Investigating Waves

1. Place a 30cm ruler near the middle of a piece of plain
paper. Draw a straight line parallel to its longer sides. Use
a protractor to draw a second line at right angles to this
line.

2. Place the longest side of a rectangular acrylic polymer
block against the first line.

3. Use the ray box to shine a ray of light at the point where
the normal meets the block. This is the incident ray.

4. The angle between the normal and the incident ray is
called the angle of incidence.

5. Using a pencil on the paper, mark the path of:
• the incident ray with a cross
• the reflected ray with a cross
• the ray that leaves the block with two crosses - one near

the block and the other further away
• remove the block. Join the crosses to show the paths of

the light rays.

Investigating Refraction

Sound waves are longitudinal
waves. They cause particles to
vibrate parallel to the direction of
wave travel. The vibrations can
travel through solids, liquids or
gases. The speed of sound depends
on the medium through which it is
travelling. When travelling through
air, the speed of sound is about 330
metres per second (m/s). Sound
cannot travel through a vacuum
because there are no particles to
carry the vibrations.

Sound Waves

1. Place a Leslie cube on a heat-resistant mat. Fill
it, almost to the top, with boiling water and
replace the lid.

2. Leave for one minute. This is to enable the
surfaces to heat up to the temperature of the
water.

3. Use the infrared detector to measure the
intensity of infrared radiation emitted from
each surface, or the temperature of the surface.
Make sure that the detector is the same
distance from each surface for each reading.

Investigating Black Body Radiation

Within the visible light range of the
electromagnetic spectrum, there is a spectrum
of colour. This is a continuous range of
colours. In order of increasing frequency
Waves can be absorbed at the boundary
between two different materials. When waves
are absorbed by a surface, the energy of the
wave is transferred to the particles in the
surface. This will usually increase the internal
energy of the particles.
When white light shines on an opaque object,
some wavelengths or colours of light are
absorbed. These wavelengths are not detected
by our eyes. The other wavelengths are
reflected, and these are detected by our eyes.
White light is a combination of all of the
colours in the visible light spectrum.

Colour

Ultrasound waves have a frequency
higher than the upper limit for human
hearing - above 20,000 Hertz (Hz).
Different species of animal have
different hearing ranges. This explains
why a dog can hear the ultrasound
produced by a dog whistle but humans
cannot.
These uses rely on what happens when
ultrasound waves meet the boundary
between two different materials. When
this happens:
• some of the ultrasound waves are

reflected at the boundary
• the time taken for the waves to

leave a source and return to a
detector is measured

• the depth of the boundary can be
determined using the speed of
sound in the material and the time
taken

Ultra Sound

Calculating Frequency

• When you speak, you produce sound waves of different frequencies, so you vary (i.e. modulate) the amplitude

and the frequency of the sound waves you produce.

• In a radio station, a microphone produces an alternating current called an audio signal when sound waves reach

it.

• An oscillator supplies carrier waves to the transmitter in the form of an alternating current ( a current that

repeatedly reverses its direction).

• The audio signal is supplied to the transmitter where it's used to modulate the carrier waves.

• The modulated carrier waves from the transmitter are supplied to the transmitter aerial. The varying

alternating current supplied to the aerial causes it to emit radio waves that carry the audio signal.

• When the radio waves are absorbed by a receiver aerial, they induce an alternating current in the receiver

aerial, which causes oscillations in the receiver.

• The frequency of the oscillations is the same as the frequency of the radio waves.

• The receiver circuit separates the audio signal from the carrier waves. The audio signal is then supplied to a 
loudspeaker, which sends out similar sound waves to the original

Radio Waves



P6 Waves
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Write the equation for calculating period, 
stating what each of the letters stand for. 
And their units

Complete the order of the Electromagnetic 
spectrum.

• Radio waves 
•

•

• Visible light
•

• X-ray
•

Explain with a diagram what is meant by the 
term refraction. 

Define the following terms:
Amplitude

Wavelength 

Frequency

Write the equation for calculating wave 
speed, stating what each of the letters stand 
for and their units

A radio wave has a frequency of 12 x 106 Hz, 
the speed of radio waves in air is 3 x 10 8m/s 
Find the wavelength.

Give uses of:
Radio waves

Microwaves

Infrared

Explain with a diagram what is meant by the 
term reflection

Label on the above keywords Describe a method to measure the speed of 
sound waves in air

Give uses of :
Visible light

Ultraviolet

X-rays and gamma rays

RPA 21: Infrared radiation
Describe how to find the amount of 
infrared radiation that is emitted. From each 
side of a  Leslie cube.

Why is it important to repeat
Readings?

Describe the difference between 
longitudinal and transverse waves

RPA 20: Waves in a ripple tank.

Describe a method to measure the speed of 
ripples on a water surface.

Give dangers of:
Ultraviolet waves

X-ray and gamma waves

Describe how a radio wave can be made



The opposite poles of two magnets
attract. Therefore, when the red end of
a magnet or compass is pointing north,
it is because it is being attracted in that
direction by the south end of another
magnet (often coloured blue) – this is
the imaginary magnet inside the Earth.
The opposite poles of two magnets
attract. Therefore, when the red end of
a magnet or compass is pointing north,
it is because it is being attracted in that
direction by the south end of another
magnet (often coloured blue) – this is
the imaginary magnet inside the Earth.

Magnetic Poles

A magnetic field is invisible, but it can
be detected using a magnetic compass.
A compass contains a small bar magnet
on a pivot so that it can rotate. The
compass needle points in the direction
of the Earth's magnetic field, or the
magnetic field of a magnet.
The diagram shows these key features:
• the magnetic field lines never

cross each other
• the closer the lines, the stronger

the magnetic field
• the lines have arrowheads to

show the direction of the force
exerted by a magnetic north pole

• the arrowheads point from the
north pole of the magnet to its
south pole

Magnetic Fields

The magnetic field can be visualized as
magnetic field lines. The field strength
corresponds to the density of the field
lines. The total number of magnetic
field lines penetrating an area is called
the magnetic flux. The unit of the
magnetic flux is the tesla meter
squared (T · m2, also called the weber
and symbolized Wb)

Magnetic Flux Density

A magnetic domain is region in which the magnetic fields of atoms are grouped
together and aligned. In the experiment below, the magnetic domains are
indicated by the arrows in the metal material. You can think of magnetic domains
as miniature magnets within a material.

Magnetic & Non Magnetic Materials

Magnetic fields can be mapped out
using small plotting compasses:
1. place the plotting compass

near the magnet on a piece of
paper

2. mark the direction the compass
needle points

3. move the plotting compass to
many different positions in the
magnetic field, marking the
needle direction each time

4. join the points to show the field
lines.

Plotting Fields

A current-carrying wire or coil can exert
a force on a permanent magnet. This is
called the motor effect. The wire could
also exert a force on another nearby
current-carrying wire or coil.
If the current-carrying wire is placed in
a magnetic field (whose lines of force
are at right angles to the wire) then it
will experience a force at right angles to
both the current direction and the
magnetic field lines.

Motor Effect
A simple electric motor can be built
using a coil of wire that is free to rotate
between two opposite magnetic poles.
When an electric current flows through
the coil, the coil experiences a force
and moves.The direction of the current
must be reversed every half turn,
otherwise the coil comes to a halt
again. This is achieved using a
conducting ring split in two, called
a split ring or commutator. A coil of
wire is used with lots of turns to
increase the effect of the magnetic field

Electric Motors

Use Fleming’s left-hand rule to remember the direction of motion in an electric motor.
It is shown in the following diagram.

The First finger points in the direction of the magnetic Field. The seCond finger points in
the direction of the Current and is at right angle to the field. The thuMb points in the
direction of the Motion. Remember to use your left hand, not your right!

Left Hand Rule

When an electric current flows in a
wire it creates a magnetic field
around the wire. By winding the
wire into a coil we can strengthen
the magnetic field. Electromagnets
are made from coils like this.
We can make an electromagnet
stronger by:
• wrapping the coil around an

iron core
• adding more turns to the coil
• increasing the current flowing

through the coil

Electromagnets

A permanent magnet can:

• attract or repel another permanent magnet
• attract a magnetic material (but not repel it)
• This means that you can only show that an object is a permanent magnet by

checking if it repels another magnet.

Testing for magnetism



In these devices, variations in an electric current
cause variations in the magnetic field produced by
an electromagnet. Alternating current supplied to
the loudspeaker creates sound waves in the
following way: the magnetic field interacts with the
permanent magnet generating a force, which
pushes the cone outwards.

• the current in the electrical circuit is varying
• the current passes through the coil
• the coil experiences a force (inwards or 

outwards)
• reversing the current reverses the force
• the size of the current affects the size of the 

force
• the varying current causes the coil to vibrate
• the (vibrating) coil causes the cone to vibrate
• the vibrating cone causes the air molecules to 

move
• the movement of the air molecules produces the 

pressure variations in the air needed for a sound 
wave

• the air molecules bunch together forming 
compressions and spread apart forming 
rarefactions

Speakers

It is not practical to generate large amounts of
electricity by passing a magnet in and out of a coil
of wire. Instead, generators induce a current by
spinning a coil of wire inside a magnetic field, or by
spinning a magnet inside a coil of wire. As this
happens, a potential difference is produced
between the ends of the coil, which causes a

current to flow.

Induced Potential

• Pressure variations in sound waves cause 
the flexible diaphragm to vibrate

• The vibrations of the diaphragm cause 
vibrations in the coil

• The coil moves relative to a permanent 
magnet, so a potential difference is 
induced in the coil

• The coil is part of a complete circuit, so 
the induced potential difference causes a 
current to flow around the circuit

• The changing size and direction of the 
induced current matches the vibrations of 
the coil

• The electrical signals generated match 
the pressure variations in the sound 
waves

Microphones

The voltage of an alternating current can be
changed using a device called a transformer. A
transformer contains two coils that are wound
around a soft iron core. The alternating current in
the primary (input) coil produces an alternating
magnetic field. This alternating magnetic field
induces an alternating current in the secondary
(output) coil.

Transformers

1. The input circuit is switched off and no

current flows through it until something

turns it on. The output circuit is also

switched off.

2. When a small current flows in the input

circuit, it activates the electromagnet

which produces a magnetic field all

around it

3. The energized electromagnet pulls the

metal bar in the output circuit toward it,

closing the switch and allowing a much

bigger current to flow through the

output circuit.

4. The output circuit operates a high-

current appliance such as a lamp or an

electric motor.

Relay Switch

1. When the current flows through the

circuit, the electromagnet makes a

magnetic field.

2. The electromagnet attracts the

springy metal arm.

3. The arm hits the gong, which makes a

sound.

4. The circuit is broken now the arm is

out of position.

5. The electromagnet is turned off and

the springy metal arm moves back.

6. The circuit is complete again.

7. The cycle repeats as long as the

switch is closed.

Door Bells

1. A spring-loaded push switch is held in the closed

position by a spring-loaded soft iron bolt.

2. An electromagnet is arranged so that it can pull the

bolt away from the switch.

3. When the live wire carries the usual operating

current, the electromagnet is not strong enough to

separate the contacts.

4. If something goes wrong with the appliance and a

large current flows

5. The electromagnet will pull hard enough to separate

the contacts and break the circuit.

Relay Switch



P7 Magnetism and 
Electromagnetism

AQA Trilogy

The poles of a magnet are where the 
magnetic forces are the ___________
Like poles ___________
Unlike poles ___________

A permanent magnet is

An induced magnet is

A solenoid is

Give some examples of uses of 
electromagnets

force on a conductor (at right angles to a 
magnetic field) carrying a current

= magnetic flux density × current × length

This will be on your Physics Equations 
Sheet
Can you add the units?

4 magnetic substances are:
•

•

•

•

Describe how to plot a magnetic field 
using a 
Compass

The diagram shows Fleming’s left-hand 
rule. 

An iron bar of length 0.2m is connected in a 
circuit so a current of 15A flows through it. If 
an external magnetic field of 0.18T is placed 
at right angles to the direction of current in 
the bar, calculate the force acting on the iron 
bar.

Draw a magnetic field around the 
magnet below.

Draw a labelled diagram to show how to 
set up an electromagnet

Use the above diagram to work out the 
direction of the force in the  diagram 
below.

Explain how the force on a conductor in 
a magnetic field causes the rotation of 
the coil in an electric motor.

Describe how a compass works Describe how you could increase the 
strength of an electromagnet

The diagram below shows The Right-
hand thumb rule

How would the magnetic field change if 
the current was in the opposite 
direction?

Is the coil turning clockwise or 
anticlockwise?


